Crystal structure of [propane-1,3-diylbis(piperidine-4,1-diyl)]bis [(pyridin-4-yl) In the crystal structure of the title co-crystal, C 25 H 32 N 4 O 2 ÁC 8 H 6 O 4 , isophthalic acid and [propane-1,3-diylbis(piperidine-4,1-diyl)]bis(pyridin-4-ylmethanone) molecules are connected into supramolecular chains aligned along the c axis by O-HÁ Á ÁN hydrogen bonding. These aggregate into supramolecular layers oriented parallel to the ac plane by C-HÁ Á ÁO interactions. These layers then stack in an ABCD pattern along the b-axis direction by additional C-HÁ Á ÁO interactions to give the full three-dimensional crystal structure. The central chain in the dipyridylamide molecule has an anti-gauche conformation.
Chemical context
Some divalent metal isophthalate coordination polymers show intriguing diverse topologies in the presence of dipyridyl coligands (Thirumurugan & Rao, 2005) . We thus attempted to prepare a divalent cadmium isophthalate coordination polymer that incorporated the very long spanning dipyridyl ligand propane-1,3-diylbis(piperidine-4,1-diyl))bis(pyridin-4-ylmethanone) (ppbp). The title compound was obtained as colorless crystals through the hydrothermal reaction of cadmium nitrate, isophthalic acid, and ppbp.
Structural commentary
The asymmetric unit of the title compound contains a complete isophthalic acid molecule, and a complete ppbp ISSN 1600-5368
Figure 1
The formula unit of the title co-crystal, showing 50% probability ellipsoids and the atom-numbering scheme. Most hydrogen atom positions are shown as grey sticks. Color codes: red O, light blue N, black C, pink H. molecule ( Fig. 1) . The isophthalic acid and ppbp molecules are connected into supramolecular chains ( Fig. 2 ) aligned parallel to the c axis by O-HÁ Á ÁN hydrogen-bonding donation (Table 1) to the unprotonated ppbp pyridyl N atoms.
Supramolecular features
The chains aggregate into supramolecular layers (Fig. 3) oriented parallel to the ac plane by C-HÁ Á ÁO interactions between ppbp pyridyl C atoms in one chain, and ppbp carbonyl O atoms in another chain [CÁ Á ÁO distances = 3.119 (3) and 3.122 (3) Å ]. These layers then stack in an ABCD pattern along the b-axis direction to give the full threedimensional crystal structure of the title co-crystal (Fig. 4) . Supramolecular C-HÁ Á ÁO interactions [CÁ Á ÁO distance = 3.066 (3) Å ] between ppbp pyridyl C atoms in one layer motif, and ppbp carbonyl O atoms in another layer motif provide the impetus for the stacking of layers.
Synthesis and crystallization
Cadmium(II) nitrate tetrahydrate and isophthalic acid were obtained commercially. Propane-1,3-diylbis(piperidine-4,1-diyl)bis(pyridin-4-ylmethanone) (ppbp) was prepared via modification of a published procedure for the synthesis of piperazine-1,4-diylbis(pyridin-4-ylmethanone) (Hou et al., 2003) , using trimethylenepiperidine instead of piperazine as research communications Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
A single supramolecular chain in the title co-crystal connected by O-HÁ Á ÁN hydrogen bonding between isophthalic acid and ppbp molecules.
Figure 3
A single layer motif within the title co-crystal.
Figure 4
ABCD stacking pattern of supramolecular layers within the title cocrystal. 
Refinement
All H atoms bound to C atoms were placed in calculated positions, with C-H = 0.95 Å for aromatic C atoms, with C-H = 0.99 Å for aliphatic secondary C atoms, and with C-H = 1.00 Å for aliphatic tertiary C atoms, All H atoms were refined in riding mode with U iso = 1.2U eq (C). The H atoms bound to O atoms were found in a difference Fourier map, restrained with O-H = 0.84 Å and refined with U iso = 1.5U eq (O).
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Special details
Experimental. SADABS-2012/1 (Bruker,2012) was used for absorption correction. wR2(int) was 0.1152 before and 0.0538 after correction. The Ratio of minimum to maximum transmission is 0.8627. The λ/2 correction factor is 0.0015. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
